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When the currerd global orisis has abaled, efforts must turn to fulurs preventitive
measures. Nanocoatings can demonstrale up to B2 2098% effecliveness against
bactera, formaldehyde, mold and viruses and are up 1o 1000 tmes more efficient than
previous teschnologies available on the markel They can work on mulliple levels at the
same time: artivieal, bacterisl and fungal and self-cleaning. Nanocostings companies ars
alrsady partnering with global manuwlacturers o develop anti-viral facemasks, hazard
suils and sasily applisd swiace coatings.

Their use makes i possible o provide enhanced antiviral, antibactenal, mold-reducing
and TVOC degrading processes, thal are non-toxic and environmentally friendly,
allowing for exceptionat hygisne standards in ol areas of work and life. As aregull, itis
possible create a healthier living and working snvironment and to offer holistic solutions
to people with a diminished immune system. Nano-based swiace coslings prevent the
spread of bacterna, fung and viruses vig infecled surfaces of so called high-traffic
objects, such as door and window handles in public places, hospitals, public bulldings,
schools, elderly homes sto.

Antimicrobial, Antiviral, and Antifungal Nanocostings are available in various material
compositions, for healthcare and housshold surfaces, for indoor and ouldoor
applications, {o protect against corrosion and mildew, as well as for water and air
purification. Manocoatings also reduce surface contamination, are seif-cleaning, walsr
repeient and odor-inhibiting, reducing cleaning and maintenance

Antimicrobial, Antiviral, and Actifungal Nanocoatings can be applied by spraying or
dipping and adhere 1o various surfaces such as glass, melals and various slloys, copper
and stainless steel, marble and stone slabs, ceramics and liles, lextiles and plastics,
Manoparticles of different materals such as metal nanoparticles, carbon nanctubes,
mestal oxide nanoparticles, and graphens-based malerials have demonstrated enhanced
arti-microbial and anti-virad sctivity, The use of inorganic nanomalterials when compared
with organic anti-microbial agents is also desirable due to their stability, robustness, and
tong shelf iife. Al high femperatures/prassures organic antimicrobial matenials are found
o be loss stable compared o inorganic antimicrobial agents. The various antimicrobial
mechanisms of nanomaterials are mostly attribuled o thelr high specific surface area-to-
volume ratios, and their distinctive physico-chemical properties.

Anti-viral nanccoatings

Yiruses constitute a group of helerogensous and much simpler organisms. They rangs

in size from 100-300nm, much smalier than bacleria, Viruses are unique in that they
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have no independent metabolic activities and have 1o rely solely on infection living hosts
o reproduce themselves, Unlike all other life, viruses may contain either DNA or RNA as
genetic matsraks, but not both,

The nucleic materials are surrcunded by a protein coal o protect them from barmiful
agents in the environmeni. The protein coal also provides the specific binding site
necassary for the atlachment of virus to s host. Some viruses also contain an outser
envelops mads up of lipids |, polysaccharides | and protein molecules, The lipids and
polysaccharides are of host cell organ | and thelr presence allows a virus o fuse with a
host cell and thus gain entry.

Avirus not having the oulsr envelops infects 2 cell in guil a different manner. Infection is
initiated by the attachment of a specialized site on the suwrface of the protein coat of the
virus onto g specific receptor site on the surface of the host cell.

Cince this binding is complete viruses can release genetic materials info the host cell and
take advantage of the machinery of the host cell o reproduce and assembls themselves,
Thess newly produced viruses are now ready o infect other oalls |

Therefore, one of the key processes to disable viruses is through the control of their
surface structure, especially their binding sites, so they can no longer recognize the
recepior site on the host cells, As many types of nanocoatings attack most effectively on
the virus's surface, they represent an excellent viable technology o destroy the viruses

surface structure.
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